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Onenena u mpoaHanu3upoBaHa BpeMeHHas 3aBUCUMOCTb YAENbHBIX aKTUBHO-

CTW U MOLIHOCTU FaMMa-KBaHTOB ITPOLYKTOB aKTUBALUW JIETKUX 3JIEMEHTOB
IJ1A YeTbIpexX BapUaHTOB COCTaBa KOHCTPYKUUOHHLIX MaTepuanos TBC ner-
KOBOZLHBIX PeaKTOPOB Ha OCHOBe UMpKOoHUA. OlleHeHO BAUAHUE COLEpKaHUA
K06aznbTa B UCCIELYEMbIX MaTepuanax. [lokaszaHbl MPEUMYLECTBA OYUCTKU
LIMPKOHUA OT IIPUMeECEN TTocne 061yYeHu.

KnioueBble cnoBa: KOHCTPYKLUMOHHBIE MaTepuansl TBC, akTMBaLMA KOHCTPYKLMOHHbIX
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BBEAEHMUE

3HaunTenbHylo AONI0 MaTepUanoB, U3 KOTOPbIX COCTOMT AfEPHbIA peakTop, NpefcTaB-
NAT KOHCTPYKUWOHHbIE MaTepuansl. W3yyeHue usmeHeHUs fAepHO-thU3NYECKUX
CBOWCTB 3TUX MATepuanoB ABAAETCA BaXKHbIM Ans obpaweHus ¢ Humu. CywecTByeT pag,
npeanocLINoK Ans nepepaboTKM M MOBTOPHOrO MCNONb30BAHUA KOHCTPYKLMOHHbBIX
MaTepuanos, Hanpumep,

® CHWXeHMe 06beEMOB MaTepUanoB, HEMPUTOAHBIX ANA UCMNONb30BAHWUA B 06nacTAX
4eNoBEYECKON [eATEeNbHOCTU, He CBA3AHHLIX C ALEPHLIMU TEXHONOMUAMY;

® BO3MOXHOE CHUXEHME CTOMMOCTU KOHCTPYKLMOHHbBIX MaTepuanos;

® CHUXKEHWe 3aTpaT U PUCKOB, CBA3AHHbLIX C BPEMEHHbIM XPaHEHWEM UIN 3aXOpoHe-
HWEM OTXO[O0B.

PaboTa MoCBslLEHA U3YYEHWIO AaCMEKTOB aKTUBALMM KOHCTPYKLMOHHbIX MaTepua-
NI0B Ha OCHOBE LMPKOHMUSA, KOTOPbIE ABNAKTCA KOHCTPYKLMOHHBIMW MaTepuanamu 06o-
Noyek TB3noB peaktopa tuna PWR unu BB3P.

Lenblo uccnepoBaHus SBNAETCA OLEHKA WM aHANU3 U3MeHeHUsA AfepHO-thU3NYeCcKnx
XapaKTepUCTUK 3TUX MaTepuanoB B 3aBUCUMOCTW OT BpemeHW. [lna 3TOro nposefeH
aHanu3 nyTel MX aKTUBALWKM, CMOLENMPOBAHO U3MEHEHWEe M30TOMHOro COCTaBa BCNeA-
CTBME PAfMOAKTMBHOrO pacnaja U AfepHbIX B3aUMOLEHCTBUN.

O AKTUBALIUM OBOJIOYEK TB3J10B JIETKOBOAHDbIX PEAKTOPOB

B pyaOax, Kotopble ,U,06bIBaIOTCFI Ona nocnenyolero N3rotoBneHna U3 HUX obonoyek
TB3/10B, MOMUMO LUMPKOHUA COOEPHKUTCA PAL OPYIUX 3IEMEHTOB, B TOM YUCNE YpaH U
TOpVIVI. ﬂ,OﬂVI 3TUX 3N1EMEHTOB NnonafatT B KOHCTPYKUMOHHbIE AE€Tann Npu n3rotosne-
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HUK. Kpome TOro, akKTnBauua NponCXoauT NyTeM nepeHocCa yxKe paanoaKTUBHbLIX, dK-
TUBUPYEMbBIX UK AenAlnxXca U30ToNOB CO CTOPOHbI TONIMBA MU TENNOHOCUTENSA. )J,py-
r’MM BUOOM aKTUBALUUU ABNAETCA aKTUBALUMUA NETKUX AOEPp KOHCTPYKUMOHHBIX MaTepua-
noB. B paHHOM uccnepoBaHum npeanaraeTtca pacCMoOTpeHne 3aBUCUMOCTU aKTUBaALUNK
OT COCTaBa JIErKnx apep B 060/104Kax TB3/OB.

ONMUCAHUE MOAE/NIN ANAA U3YHEHUA USMEHEHUSA AIREPHO-
DOU3SUYECKUX CBOUCTB

MogenupoBaHue M3MEHEHWUA M30TOMHOrO COCTaBa NPOBOAMNOCH CPeACTBAMU NMpPoO-
rpammHoro komnnekca SCALE 5 [1]. MogrotoBka KOHCTAHT SAEPHbIX peakuuin n pacyet
M3MEHEeHWUA W30TOMHOrO COCTaBa OCYLECTBAAITCA NYTEM WCNONb30BAHMA yNpaBasio-
weit nocnegosatensHoct ORIGEN-ARP. Mopyne ARP (Automated Rapid Processing)
UCNOMb3yeT aNropuTM, KOTOPbIA NO3BONSET CO3AaHMe OGUONMOTEK CEYEHUIT AN nNporpam-
Mbl ORIGEN-S 3a cueT uHTepnonaunu mexay 6ubnnoTekamm cevyeHuii, npeaBapuUTeNb-
HO CcO34aHHbIX nporpammoit SAS2.

ONMUCAHUE UCCNIELOBAHMUA

CyI.IJ,ECTBEHHble HeonpeaeneHHoCTn B O6OF3[U,EHVIVI TON/MUBA, HENOCTOAHCTBO MOL-
HOCTW 3HEpProBbIAENEHNs, PA3INYHOE BPEMSA 06/yyeHUs cOOPOK, a TaKKe HeKoTopas
HeonpeneseHHOCTb B COCTaBe MaTepuasoB NPUBOOAT K OTCYTCTBUIO aKTyaJlbHOCTU B
BbICOKOW TOYHOCTM pacyeTHbIX NapamMeTpoB. 3TO BefeT K NOrpewHocTy obuiei oLeH-
KW, npeanaraemoi B flaHHOI paboTe, OTHOCUTENbHO peanbHblX 3HAYEHWUN BMIOTb [0
NOpsAAKa BEJIMYUHDI.

KOHCprKLI,VIOHHbIe MaTtepuajibl Ha 0OCHOBE LUMPKOHUA, UCnojsib3yeMmble B ﬂﬂ,epHOVI
JHEpPreTnKe OoTin4alTCa COCTaBOM XUMUYECKUX 3JIEMEHTOB. Takum o6pa30M, BHYTpPEH-
HUEe napaMeTpbl MaTepuana onpependarTca coaepxaHueMm B HEM TeX UIN UHbIX (nepso-
Ha4yalbHO CTa6VIJ'IbeIX) n3oTtonoBs. bbina npeanpunHATa NONbITKa NPOBECTU pacyeThbl AN
WMPOKOro CnekTpa matepuanos. npl/l6)'|l/|)KEHHb|e cofepxaHua nernpyrowmnx xumudec-
KMX 3/1EMEHTOB B HEKOTOPbLIX MaTepuanax, KOTopble NCNONb3YIOTCA cenyac u npepna-
ratoTca gna 6y}J,le,EFO MCNOJIb30BaHUA B aKTUBHbIX 30HAX PE€AKTOPa 3TOr0 Thna, npea-
cTaBfeHbl B Tabn. 1. 3HayeHus 6AU3KM K npuBeAeHHbIM B [2]. [JaHHOE npubanxeHue
npencrtaBnaeTca afe€KBaTHbIM Ond OUEHOK, MPOU3BOAMMBIX B ,anHOVI pa60Te.

Tabnuua 1

CopaepiKaHue Nerupyouimx 3J1eMeHToOB
B MCccielyeMbiX cnaaBax

CopepxaHue anemeHTa (Macc.), %
BapuaHt
Nb Sn Fe Cr Ni
Zr+Nb 1 - - - -
Zr+Nb+Sn+Fe+Ni 0.1 0.1 0.1 - 0.1
Zr+Nb+Sn+Fe 1 1 0.1 - -
Zr+Sn+Fe+Cr+Ni - 1 0.1 0.1 0.1

Kpome anemeHTOB, npuBeaeHHbIX B Tabn. 1, B peanbHbix cnnasax npucyrtcrsyiot C,
0, N, a Takxe psg npuMecHbIx anemeHToB [2]. CopepaHue 3TUX INEMEHTOB [OCTATOY-
HO HM3KO, @ BOT cofepaHue KobanbTa NpefcTaBAfeT ONnpeAeseHHY 0nacHoCTb, No-
3TOMY HUXE NPUBOAATCA Pe3yNbTaThl pacyeToB Mo BKAady KobanbTa B OLEHMBAEMblE
BEeNUYUHBI. [Py ITOM HALO MOHUMATb, YTO 3TOT INEMEHT HEe HeceT nonesHyio (nerupy-
IoLLy0) YHKLMIO, @ ABASETCA NMPUMECHBIM, U KaK MOKa3ano MCCiefoBaHue, ero Coaep-
aH1e HeobXo[MMO NOAAEPKMBATL HA HU3KOM YPOBHE.
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Tabauua 2
BHewHHe napamMeTpbl
MNapametp 3HaueHue

TennoBas MoWHOCTb peakTopa, MBT 3000
O6oraueHue Tonnnea, % 3.3
3arpy3ka peaktopa ypaHoM, Kr 75000
MnoTHoOCTb 3amepnuTens, r/cm’ 1

Bpems 06nyyeHus, net 3

MNapameTpsl, onpefenstoLmMe BO3[eNCTBME HA CMNAB BHELWHEN CpeAbl NpeAcTaBeHbl
B Tabn.2 [3]. Bce nmapameTpbl He 3aBUCAT OT NPOCTPAHCTBEHHbIX KOOPAWHAT. Mcnonb-
30Banacb 6ubnnMoTeKa KOHCTAHT, nogroToBaeHHas ans BB3P-1000.

PE3Y/IbTATbl PACYETHbIX UCCNIE[JOBAHUH

Pe3ynbTaTthl pacyeToB yAeNbHOW PafMOaKTUBHOCTU ANA UCCefyeMbIX BapUAHTOB
rnoKasaju, YTo B TeYeHue o6/yyeHns akTUBHOCTb pacTeT Ao 3HayeHus ~10'1 kbk/kr,
nocsie OKOHYaHus 0b6NyYeHWs OHA HayMHaeT yMeHblaTbCs. CpaBHEHUE CHUXKEHUS aK-
TUBHOCTW ANS BAapMAHTOB MpeACTaBieHO Ha puc. 1. YaenbHas aKTMBHOCTb MaTepuanos
C 1%-HbIM cofiepXaHMeM HMOOUsA 0CTaeTCs MPAKTUYeCKU NocTosHHOMN (~10° kBk/kr)
HauyMHas co 100 neT BbIAEPKKM W HA AECATKM ThiCAY NeT Bnepef. ITa aKTUBHOCTb 00ycC-
nosneHa %Nb. Yto kacaetcs matepuanos 6e3 BbICOKOro COAepPKaHUs HUOOMUSA, UX aK-
TMBHOCTb CMajlaeT BCero Ha ofuH-ABa nopsgka senauyunusl ot 100 go 1000 net Bbigep-
xKku. ObpalaeT Ha ceb6s BHUMaHWE BKNaj B aKTMBHOCTb KOGanbTa — e/l €ro coaepa-
Hue coctaBnseT ~0.01%, TO NPOAYKTbl €ro akTMBALMKU ABAAIOTCA onpefenaiowmmm ans
nccnefyembix MaTepuanoB B nepuog oT Tpex fo 30-Tu NeT BbIAEPKKU.

C yyeToM BbICOKOI NPOHMKatOWEN CNOCOOHOCTM raMMa-KBaHTOB MOWHOCTb UX W3-
NIy4eHUs UMEET BaXKHOE 3HayeHue [/if 103bl BHEIWHEro 06NyyeHus, noay4yaemoii npu
paboTe C MaTepuanom. IBONIOLMSA ITOW BEAUYUHBI A1 UCCNeSyeMOro MaTepuana npeg-
CTaB/ieHa Ha puc. 2. 3pech Boifenserca coctaB Zr+Sn+Fe+Cr+Ni, MOWHOCTL raMMa-KBaH-
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—=&— Zr+Nb+Sn+Fe+Ni

—a— Zr+Nb+Sn+Fe

—>— Zr+Sn+Fe+Cr+Ni
—¥— Ou4uLeHHbIN Z1
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Puc. 1. 3aBMCUMOCTb yAeNbHOW aKTUBHOCTU OT BpPeMeHU
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Puc. 2. 3aBucumoctsb yneanon MOLWHOCTN raMMa-KBaHTOB OT BPEMEHMN

MouHOCTh raMMa KBaHTOB,

1.E-11

TOB KOTOPOro B accumntotuke B 103-10% pasa HuKe MOLHOCTM OCTaibHbIX. ITO 06YC-
NIOBNIEHO OTCYTCTBMEM HMOOMA B HAyaNibHOM COCTAaBE MapaMeTpoB MaTepuana, NpoayKT
aKktueauun kotoporo %Nb nogmepueaer MOUHOCTb raMma-KBaHToB ~10° kKbk/kr pe-
CATKM ThicAY neT. CyulecTBeHHbI BKNAA B MOWHOCTb raMMa-uU3jydyeHus MOXET AaBaTh
npoayKT aktueauuu Co. Mpu BLICOKOM COAEpKAHUW OH SBAAETCA M30TOMOM, Onpefe-
NSAOUMM MOLHOCTb FAMMa-U3Ny4YeHNUs BMAOTb A0 ~50 NeT BblAepKKU. YT06bI HUBENM-
poBaTh BAUAHME KObanbTa, HEOHXOAMMO CHU3UTL ero cogepxaHue o nopagka 1E-5%
(0.1 ppm) (puc. 1, 2).

LIMpKOHMUI — 3TO OCHOBHOW 3M1EMEHT 3TUX MATEpPUasoB, U OUYULLEHUE LMPKOHMUS OT
APYrUX 3NIEMEHTOB NOC/E 06NYYEHNUS MOXKET ObiTb NONE3HbIM. bblNo NoNyyeHo, YTo yaenb-
Has aKTMBHOCTb LIMPKOHMSA B 3TUX MaTepuanax ymeHbluaetcs ot 1010 go 10% kbk/kr no
nopAAKY BeNUYUHBI 33 BpeMs oKono 10-Tu neT Bbigepxku. Ho 3Ta aKTUBHOCTb OCTaeT-
Csl MOCTOAHHOM Gonee munnuoHa net. OTHOWEHME YARNbHOM aKTUBHOCTU «3arps3HeH-
HOro» LMPKOHMA K yAeNbHOW aKTUBHOCTM OYMLEHHOTO MOXET NPUHUMATh 3HayeHue
bonee Toicaun (puc. 1). MpumeyatenbHbiM ABASETCA TOT AKT, YTO ANA LUPKOHMUS, 0YM-
ILEHHOrO OT OCTa/IbHbIX 3/IEMEHTOB, MOLHOCTb FAMMa-KBAHTOB MOMHOCTbIO CNAfAeT Ha
npoMmexyTke oT Tpex A0 10-Tu net BbiaepxKku. COrnacHo UCNosb3yeMblM ALEPHbIM [aH-
HbIM, pacnag usotona %3Zr, onpefensiownii aCCUMNTOTUYECKYI0 aKTUBHOCTb LIUPKOHMS,
He COMPOBOXAAETCA CYWeECTBEHHbIM raMMa-u3nydeHuem. CnefoBaTenbHo, CyliecTByeT
TaKoi MHTEpBaN BPEMEHM BbiAePXKKM MeHee 10 NIeT, nocie KOTOporo LMPKOHWII He ByaeT
06n1afaTh 3HAYMMON raMMa-aKTUBHOCTbIO, YTO CYLECTBEHHO obseryaer paboTty C HUM.

CnepyeT OTMETUTb, YTO HA PACCMATPUBAEMOM WHTEPBANE BPEMEHM BbIAEPIKKM MOC-
N€ OYNUCTKM LIMPKOHUA OT APYrUX 3NEMEHTOB €ro aKTUBHOCTb M MOLIHOCTb raMMa-KBaH-
TOB OyAyT pacTu BCNEACTBME NEPexofia U30TOMOB LUPKOHUSA B HeCTabuibHbIe U30TOMbI
Apyrux 3nemeHtoB. O4HAKO 3Ta aKTUBHOCTb BO3PACTET /iMlb B HECKONbKO pa3. Mou-
HOCTb raMMa-KBaHTOB BO3PACTeT TakXe B pa3bl A/ MHTepBana BPEMEHU BbIAEPXKKM
~1-10 net. B accMMNTOTMKe MOLLHOCTb raMMa-KBAHTOB BO3pacTeT 3a CYeT pacnaja u3o-
Tona 3™Nb, npoaykTa pacnaga %3Zr. IHeprus ramma-kBaHToB npu pacnage ?3™Nb B ?3Nb
HEeBbICOKA, M B MAaKCUMyMe MOC/e BPEMEHM BbIAEPIKKN ~10 NET MOWHOCTb raMMa-KBaH-
TOB TAKOro Martepuana MOXeT JOCTUrHYTb Wb 3HaYeHUn nopsagka 10712 kBT/kr.
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BbiBOAbI

Bbina npoBeAeHa oueHKA TaKWUX XapaKTEPUCTUK 006y4YeHHbIX 060104€EK TB3IOB, KAk
yAeNbHas aKTUBHOCTb M MOWHOCTb FaMMa-KBaHTOB OT NMPOAYKTOB aKTUBALMUM NErKUx
3neMeHTOB. MccnegoBaHne nokasano, YTO He NMPOAYKTHI aKTUBALMW LUPKOHUSA ABNAIOT-
CA rNaBHbIMU BKIAA4YMKAMU B aKTUBHOCTb MaTepuana, a, Hanpumep, NPOAYKT aKTWUBa-
uuu ctabunbHoro nszotona ?3Nb, uzoton %Nb, KoTOpbIl NogAepPKUBAET aKTUBHOCTb
MaTtepuana Ha ypoBHe ~108 KBK/Kr gecsaTku Tbicay ner.

CyuwiecTBytoT cnefytolie HOpPMbl A8 AAHHOTO BUAA MATepuUanoB: BEPXHAS rpaHuLa
VAENbHOW aKTUBHOCTU MATepuanoB, NPUMEHseMas B KOHKPETHbIX NPOEKTax Nno Heorpa-
HUYEHHOMY WMCMONb30BAHUIO UM HEOrPaHUYEHHOMY 3aXOPOHEHMWI0 B psAfe CTpaH, U3-
meHsetcs oT 0.1 kKbk/kr no 5 Kbk/kr [4,5]. Takum obpa3oMm, paaMoaKTMBHOCTb Chna-
BOB Moc/ie 006/y4yeHnUs CAUWKOM BbICOKA ANS TOro, YToObl MCMONb30BATL UX B X03A1-
CTBEHHOI AeATeNbHOCTU MM 3axXOpaHMBaTb 6e3 OrpaHMYeHuid [axe nocie MUNIKUOHA
NeT BbIfEpXKKW. To e CNpaBeaanBo W AN OYMIWEHHOTO LMPKOHUA. MonyyeHo Takxe,
YTO aKTUBHOCTb LMPKOHMs yMeHbliaeTcs B 10% pa3 3a Bpems okono 10-Tu neT Bblgep-
XKU. B TO )Xe BpeMs MOWHOCTb raMMa-KBAHTOB OYUWEHHOFO LMPKOHWUSA 3HAYUTENbHO
CHUXAETCA Ha WHTepBane OT Tpex A0 10-Tu NeT BbIAEPXKKM, YTO MOXKET MONOKMUTENbHO
CKa3aTbCs Ha 06palleHnn C HUM.

CywecTBeHHOe BAMsSHME HA pafMaLUOHHYI OMACHOCTb OKAa3blBAeT CofepXaHue
kobanbTa B M3roTaBNMBaEMbIX MaTepuanax. [lns Toro, 4ToObl BKNaf Kobanbta B OLEHM-
BaeMble BENIMYUHbI nepecTan OblTb 3HAYUMbIM, HEOOXO[MMO CHU3UTL €ro CofepXaHue
go ~0.1 ppm.

Bbin paccMoTpeH TONbKO OAWMH M3 BUAOB akTUBaUMKU. HeoOXonuMbl AONONHUTENb-
Hble MCCNef0BaHWA MO BAUAHWIO HAYANbHOTO COLEPXKAHUA AEeNAWMUXCA U30TOMOB B U3-
roTaBnaMBaeMblx 060/104Kax. AKTUBALMA 0060/04EK TBIJIOB 33 CYET NEpPeHoCca MOXeT
ABNATLCA OCHOBHbIM UCTOYHMKOM PAAMALMOHHOM ONACHOCTU [AHHBIX KOHCTPYKLMOH-
HbIX MAaTepuanoB Mpu oOpalleHnn C HUMKU nocne nepepaboTku. s Toro, 4ToObl 3TOrO
n3bexartb, MOXeT NoTpeboBaTbC KOMNIEKC Mep, K KOTOPbIM, B YaCTHOCTW, MOXHO OT-
HecTn 3h(hEeKTUBHYIO OYUCTKY NpU nepepaboTKe W MOBbIWEHUE 3ALULWEHHOCTH MOKPbI-
MR
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VK 623.454.86

Integrated Approach to Proliferation Risk Assessment Based on Multiple Objective Analysis Framework\A.A. Andrianov;
Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. - 9 pages, 4 tables, 6 illustrations. — References,
7 titles.

The approach to the assessment of proliferation risk using the methods of multi-criteria decision
making and multi-objective optimization are presented. The approach allows taking into account
the specifics features of the national nuclear infrastructure, and possible proliferator strategies
(motivations, intentions, and capabilities). Simple examples of applying the approach are shown.

VYAK 621.039.543.4
On the Issues of Uranium Reprocessed from High Burnup Fuels\A.L Dyachenko, N.A. Balagurov, V.V. Artisyuk;
Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. — 9 pages, 5 tables, 6 illustrations. — References,
13 titles.

The present paper focuses on analysis of nuclide composition in spent fuel of VVER-1000 from the
view point of uranium reprocessing. The consideration is given to even uranium isotopes
compensation, savings of separate work units, associated saving of uranium resources and economics.

VK 621.039.84

Control Uniform Distribution of Plutonium by Fuel Pin Length BN-800\M.1. Stasevich, E.V. Skachkov, V.V. Kadilin;
Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. - 5 pages, 2 illustrations. — References, 4 titles.

In this paper, was considered a method of determining the mass of plutonium and getter (additive
in the form of uranium metal) in a fragment of a fuel pin reactor BN-800 10 mm by mathematical
modeling, the method based on measuring the intrinsic emission of granulated MOX fuel. There were
researched the influence of the presence of a getter, the vibrations of the inner radius and thickness
of the cladding, the determination of the mass of plutonium.

VYK 621.039.548

Residual Resource Estimation of the Fuel Pins Cover of Austenitic Stainless Steel ChS-68 of the Reactor BN-600\
K.V. Miturev, LI. Konovalov, V.V. Popov, S.M. Ganina; Editorial board of journal «Izvestia visshikh uchebnikh
zavedeniy. Yadernaya energetica» (Communications of Higher Schools. Nuclear Power Engineering) — Obninsk,
2012. - 10 pages, 1 table, 7 illustrations. — References, 14 titles.

It have been done calculation of swelling austenitic stainless steel YC-68 and diameter profiles of
fuel pins cladding from this steel, passed operation in an active zone of reactor BN-600, having
reached the values of a damaging dose exceeding the regular in work. Comparison of calculations
with the experimental data [1] received on irradiated fuel pins, has shown that at carrying out of
calculations of a residual resource it is necessary to consider the ovality factor.

VK 621.039.53
Computational Analysis and Estimation of LWR Cladding Radioactivity\A.V. Korzunin; Editorial board of journal
«lzvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of Higher Schools. Nuclear
Power Engineering) — Obninsk, 2012. - 5 pages, 2 tables, 2 illustrations. — References, 5 titles.

Time evolution of specific radioactivity and gamma watts for four types of zirconium based
structural materials light elements activation products were estimated. Some chemical elemental
analisys was performed. The advantages of zirconium purification after irradiation were shown.

VAK 621.039.37

Training for Faculty Training and Retraining INPE NRNU MEPhI\V.V. Tkachenko, S.P. Saakyan; Editorial board of
Jjournal «lIzvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of Higher Schools.
Nuclear Power Engineering) — Obninsk, 2012. - 7 pages.

The history of the organization and formation of In-Servies Training Department of the INPE
NRNU MEPhI. The functioning of the faculty to train specialists for the nuclear industry of additional
professional education programs. It is shown that the most popular are retraining programs in
«0Operation of Nuclear Power Plantsy, to maintain the skills of managers and specialists of NPP, as well
as training in various areas of nuclear energy profile.
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